Plasma pharmacokinetics of daptomycin in critically ill patients with renal failure and undergoing CVVHD.
Daptomycin is a novel antibiotic with primarily renal elimination. In an open-label, prospective trial, the pharmacokinetics of daptomycin after single (8 mg/kg BW) and multiple intravenous doses (4 mg/kg BW) at steady state were determined in critically ill, dialysis-dependent patients treated with continuous veno-venous hemodialysis (CVVHD). Daptomycin levels were determined by HPLC. Subjects with normal renal function received one dose of 4 mg/kg BW of daptomycin. In the normal controls, daptomycin administration resulted in a mean maximum concentration (Cmax) of 60.7 ± 10.7 mg/l and an area under the time-versus-concentration curve from 0 to 24 h (AUC0-24) of 402 ± 56 mg × h/l. In the CVVHD-treated patients, a loading dose of 8 mg/kg lead to Cmax of 87.5 ± 15.0 mg/l, AUC0-24 of 537 ± 97 mg × h/l and AUC24-48 of 193 ± 69 mg × h/l, respectively. After multiple doses of 4 mg/kg every 48 h, Cmax was 41.8 ± 5.0 mg/l, AUC0-24 302 ± 43 mg × h/l and AUC 24-48 h 102 ± 24 mg × h/l, respectively. Approximately 40% of the daptomycin dose administered was removed by CVVHD. Mean plasma half-lives of daptomycin in patients were 2 - 3 times longer than in healthy controls. The dosing regimen of 4 mg/kg TBW of daptomycin administered to CVVHD patients every 48 h is inappropriate to achieve effective antimicrobial plasma concentrations of daptomycin in the second half of the dosing interval (24 - 48 h). Doses of ≥ 4 mg/kg TBW administered intravenously every 24 h are necessary in CVVHD patients to assure that plasma daptomycin levels are comparably high to subjects with normal renal function and to avoid underdosing.